Abstract. The present work is a study of the influence of the preprocessing stage on the classification performance of a face recognition analysis. To carry out this task have made tests in a full FRS, evaluating each of its four stages and including several advanced alternatives in preprocessing, such as illumination normalization through the Discrete Cosine Transformation or alignment by Enhanced Correlation Coefficient, among others. The main goal of this work is determining how those different preprocessing alternatives interact with each other and in wich degree they affect the overall Facial Recognition Systems (FRS). The tests make a special emphasis in using images that could have been obtained from a real environment, rather than at a lab environment, with the difficulties that this brings for facial recognicion techniques.
Introduction
A classification system is greatly influenced by data preprocessing and much of its success lies in selecting the best techniques for the task performed. As face recognition can be essentially put on the same level as a regular classification problem, it faces a similar challenge in this firts stage. However, due to the nature of the images and the people involved, the data will inevitably include higher variations (or noise) than a classic classification problem. The images to analyse are influenced by other aspects intrinsic to the human physiognomy such as those due to the attitude of the model represented, changes in stands, gestures, clothing, hats, distance, tattoos, prosthetics or changes in appearance.
In addition, there are technical factors that increase the complexity of the classification. Many of them are due to image capture systems, associated systems lighting (flash) or kind of data from where images are obtained (still image, video, 3D, infrared, etc) .
Finally, there are also external factors related to the environment such as the light conditions, background image, temperature or presence of other people, among others.
It is not always possible to work in a controlled environment so that images are not affected by the factors described above. However, not testing the system under these natural conditions will yield unreliable results.
There are several publications that conduct surveys on this kind of systems, but either the are centred in summarizing the results of the original publications [1] or they refer to specific problems observed in experimental tests [2, 3] . Although these kind of studies are very interesting, it is also very informative to test the importance of the influence of all phases on the complete process of the final recognition of individuals. According to the knowledge of the authors, these kind of studies have not been carried out very often in a practical manner. In this case, the study is especially focused on the preprocessing of images, being this a crucial stage in the process.
Face Recognition Architecture
A Facial Recognition System is composed of five stages as it was discussed in [4] . These include the following ones (see also Fig. 1 The capture of images rises the problems discussed in the introduction and a facial recognition process must be prepared to face them. The next step is to
